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more » 



Abstract not available for JP 8188641 (A) 
Abstract of corresponding document: EP 0707020 (A2) 
Conjugated polymers (I) contg. recurring units, 
having a 9,9'-spiro-bifluorene ring system, of 
formula are new: A, B, C, D = 1-15 arylene, 
heteroarylene and/or vinylene gps. and these and 
the spiro-bifluorene ring system may be substd.; S = 
H or a substit., m, n = 0 or 1 . Also claimed are: (a) 
the use of (I) as electroluminescent material; (b) 
electroluminescent material contg. (I); (c) prodn. of 
the material by applying a (I) film to a substrate; and 
(d) electroluminescent device with active layer(s), at 
least one or which contains (I). 
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(s^cf. Ai5j;t/B{±|Bl— t:-i>S^-5T<.->Ti,J;< , # 
0. ^ltL{4Xb°Db'7;l/:tP->-i-1§i#:t|BI1ttC-. ^^S 
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[11*311] ^(I) 



I A ] 




#^«»Jl^»i~i 5(?)|si-X{iS^.s.ru-;i^&t/'' 

R'. 



[ B 1 



(I) 



r X— Y 1 



P L 



u— V 



<. =S-<?H*/a{±a»«f3S0 ; mRX/nliOtfzlil 
CW*3I2] 2—1 OOOfflcO^DjIt^^iSr^-ri. 

ii«isit^fB««o^u-7-. 

[fl*Jl3 ] ( I ) S{4|1!-T-^M^ 
[-fb2] 



X— Y 




6-, -CR5-CR6-. -CR^ = N-ThK} ; P. q 
0 ; R^ R2. R^ RK R^ R^ R^St^^^RSfi:!^]— 



Br. CU F. CNRUVtfzliN02Tm.m 
X/CF^ThK^ ; CRX/Dlim—Xi^m^-:>X\^^Xi:>X 
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X— Y n 

7 V 



s 




X— Y 1 



R'- 



X— Y 



R'1 



r X— y 



1 1 



12 




M«is^ 1-22 m^^^h ^mim L < i±smTj}y^ 

■/UtfzliTfl'^^i^^. -CN. -NO2. -NRiiR 
m/^r-xiT U -M±^ ^IfZmmMR^ ^^^^ Z 1 
-0-. -NR11-. -CR5R6-^ -CR5 



= CR6-, -CR5 = N-TJ)0 ; R^^Xt/^'Ri^iilRl— 
Tt>M^->TV^Ti>J;<. #^H. ^*J[g^l-22ffl 

[Ii^3l4 ] ^ (I ) ff(^i3V^T. ARX/Bl±m-T 





11 M 
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[ If 8 ] If *II 1 - 6 <7) 1 limiitcieaco:^^" y V 

gttx P b d;P 5 yxl^^ i; t T W^JI 1 ~ 6 <7) 

Mo 

[0001] 

VDU^ttS.t/7tIII(liglitening field)«3i- 



a solid state light sources) tC^LT^^^fX^WS 

[0002] iifflc7)x ^ X7°ix-^' mf^m. mtUB,^. 

Sc«;|:m?/¥^Se^7tS(non-self-illuniinatin 

- H (LEDs) t)^ uth<mm^tix%fz> 
[0003] wmmmHzi^ . ffi^Ms^xw^? h 

m-^fzmmf. *KtfWS-A-3,172,862#,^). L*^L. 
[0004] nn^^titttsiiwo %-\3mm/WKi¥mVf^ 
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%7tM (self-illuainating) TS) I. <55T\ iijD<7)KH 
[0005] ll^#ittilliWO 90-13148CO*Mfi^^^a 

•irO. » 1 co»«Ji{im 1 <r>mm «M L . m 2 coftM 

[0006] nSgilfitttSlSWO 90-13148l::*3V>T. ^ 

IS^IR^TtJi^a-^^IS^ (condensed carbcx;yclic 
ring system) tCj;^Ta«-r^>rtMf^^ixTl/^ 
$^>t=. -try (p-7j:-P». iP*>PPPi>, 
Yxi)V^:^-^yxMnt L-Cffiffl§^XTV^§(G.Gre 
m, G.Ledtizky, B.Ullrich, G.Leising, Synth. Met. 199 
2, 51, P383). 

[0007] :iixh<n^mzi.'>xi;>m.ixfzmmmiy 

tltz-bK mtil^ ■ejiBJg(color purity){i)||£cOV^< 1> 
& i: . »*;^ciie-fe'7)^3t(eiiiission) Sr^)t-r-l=<7)*^¥^ 



[ A 1 




mizmmxh-ytz. 

[0 0 08]Sni.T. mz^ ;Kl>V-<-X(5DXl^^h 

5 ^^-fe yxifimcommz-^K ^xmri-fzb tx 

[00 09] tv^dOi). >Iix{4, ^*>A-r<xP:7h 

[00 10] i^^T. :^wmsmii. ^tfzii'f'ix 
yxm^^wm^^bx:hh. 

[00 11] %t>\z^ ^'93lt*fi3EP'9,9'-Xfnb'7 

[0012] xeo^t-^i: (4. 1 llcoEiMcOM^tcJ: 
T 2 ji<?5S^*^"fe^ ^flX\^h -ft-^T* ^ « .1 COS 
T-{±, Handbook of Chemistry and Physics, ^62)iR (1 
981-2) , CRC Press, ^— i/C-23~C-25tc:iSiBJ§^XTV^ 
■I. J; die, Xb'nJl^h«-^§il-g)« 

[0013] 2 -zxry^ U 1 fflcox b-oJI^ t 

mh\^X. mnt. *ffiI#fWS-A 5,026.8942aV"J.M.To 
ur^>. J.Am.Chem.Soc. 1990, 112 , 5662 ; J.M.Tour^>, 
J.Am.Chein.Soc. 1991, 113, 7064 ; J.M.Tourfi. , Poly 
m.Prepr. 1990. 408t^$tLT Vi|>, Xlx^^ho/l^S 

[0014] ^-oXi^mi. ( I) : 

[■fts] 
S 



IBJ, 



(I) 



Btt|iI-T'i>S^r-5TV%-Ci> j:<. *^««S^1~ 

1 '5<rm-JL\tmti:hr'')-vymf/-tfz\±^'f^r 
'}—\^ymf/±fzWd-\yy^xh D . iftjixb-a 
\zy)u^uywm ^i^bmm^zimmt tzimm-h ^ 

Tfci:< : CiiXX/Dim-X'hm^j:-r>X^^Xi:>X< . 

/ttzii^Tur y -ji-M.x//tfzim':=~jmx'h o , - 



il(4Xbo b7;P:t I- >-t*Se#:i: |B|«fc#mt Jt{4 
ffl*T$>-5-Ct<J:< ; S(i:|nI--C*.M*oTV%-Ci><J: 

[0015] *%BBco^y v-{±. #tc^co-fe*es*»' 

[0016] sjsc^BJcoaSm, iiJPCO^OjEt^fiiSr-o 
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[0017] *%BJcr)*''J v-(±iiffl;, it (I ) co^O 
3EL#fi5r2~1000ffl, i?^ L<{i2~50CHi. 
4L.<{i:2~100ffl*-r-l.. 

r X— Y -I r n5 



U— V 

// V 



[ 0 0 1 8 ] § 5t ( I ) 4^cOiE^S.t^'m*^\ IJi 



X— Y 




<. CR^ NT'*0 ; ZS.t/Wi|5l— T^S^->TV^ 

Ti>J:<. -0-. -S-. -NR^-. -~CR5R 
6-, ~CR5-CR6-. -CR5 = N-T^>0 : P. q 

D ; R^ R2. R^ R^ R^ R^ R^SLt/'R^Sil^I— 



(fit. 3?S=]^{iCi-C22-r;i'^;^. 

Br. CU F. C N&t/V ti^cfiN 02Ta 
m^fmh). Br. C K F. CN. NOg. CF3T 

[^kl 0] 
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;UttziiT)Uzi^i^m. -CN. -NO2. -NRiiR 

T'ii ; XS.t^Y{±|il— T-t>S=&-oTV->Tt J:<, =CR 

-NRII-. -CR5R«-, -C 
R5 = cRS-. -CR6 = N-f*i9 ; PJ^M/R^Hi 



[ 0 0 1 9 ] ^ ( I ) <^l5#S,t/m*^'J':ilT<?)mi*2r 
[-fCl 1] 





0 x= 
















> 
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[ 0 0 2 0 ] ^ ( I ) ^<r>m^-8afim.mxf<r> [-ft 1 3 ] 
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CHj CH; 





CHj CHj 



CHj CHj CHj CHj 






[002 1] *§|H3^0*'U ^HJ^at^j-f^JKeD 

i.««^5jM<charge transport) ^ 3t««^raEA#tt(c 
harge injection properties) ^^■t"-?>>Ifc*^""IltT'S> 

Si5:h'-(halves);??i'Sra6^tCtg3ff tT>''>l.i X:T-/P^' 
-«4cP^tT#ttV^ mxM. B.Liphardt, W.Lutt 



ke Liebigs, Ann. Chem. 1981, 1118#BS) , 
[0022] 2is5|B3<7)AK>J-7-«i. »V^xl/^ bo;U5 

:t-fe y X »flg-r ■!> <^(~ i < ji t T v> €. , 
[0023] *f&B^<^;KU v-coWitfi, #«-^Ric. M 
Houben-Weyl, Methoden derOrganischen Chemie, 
Georg-Thieme-Verlag, Stuttgartc75^Ji:^rfttCiEtt§ 

[0024] iif.wf^'nmmt. ^^TS) oa-otts^^R 
[0025] *%Bj<7)'-tfu-7-coietic-ffiffl-r-i.aj%ft 

ffl^, 2,l-m.fz\t. Bfat-J;'?. 2',7'-fir*^a 
m$ ixT V ^ 1,9, 9' -X a h'^/UTj-l' ^-tt^t^Sr^-f-'S^: 

[0026] Z.fti^<^'^J'7—<7:>^m5M±. ^Ji.«\ 
9,9'-Xb°ab'7;l':t^y^^-^jS*^'^-Xt* 0 . 
H\ 2-7'0^:b"-7j:— ;l-:at/'7;L-:tl/y y*^^:.. R.G.Cl 
arkson, M.Gomberg, J . Am. Chem. See . 1930, 52, p2881 
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[0027] 9,9'-X\z^u\zyjV:t\yycO'&m^m. M 
J.H.Weiburger, E.K. Weisburger. F.E.Ray, J.A 
ffl.Chem.Soc. 1959, 72, 4253 ; F.K.SutcI iff e, H.M.Sha 
hidi, D.Paterson, J.Soc.Deyrs Colour 1978, 94, 30 
6 ; 25:t/'G.Haas, V.Prelog, Helv. Chim. Acta 1969, 52, 
1202(C|Big$nT\/^i)o 

[0 0 28] 9,9'-xeob':7;l':tl/>'^yv— <?DF;tM 

mm\^zmm. mMmmm^hztiiZi: o ) . »i l< 

[00 29]$ ^^^^Wtg-fbtt. *a^]?!<;^::i3(tl>ll^ 

tf, Houben-Weyl , Methoden der Organischen Chemie, 
Georg-Thieme Verlag, Stuttgart Sf^'Wei ssbergerS.t/^' 

EX.l^y\orm^)^ZXhi^^)-X "The Chemistry of H 
eterocyc 1 i c Coiiipounds"<7)i?ai^^^C i D L# ^ o 

[0 0 30] cm/Yx^-^mzfMLxii. m 

-ft-^mi^zmLxii. K-f^y#f^aiiiDB-A 23 44 732. m 

24 50 088. PI24 29 093. 025 02 904. [r|26 36 684. 

[5127 01 59im/m21 52 975 ; b°U ^ S/V-2, 5->^'-f 
S^^-fb^t^t^SatTii:. H-f ^y#ftffll|DE-A 26 4172 
4; 'Jy-2,5-J^ )l^^^^t^mizmLXli. 

^y^ttrpmsiDE-A 4o 26223M^mmmmMMB?-^ 039120 

3; by:^''i»-3,6-i^W;l/S^^'fl:'^*(cMLT{i:. F 
Wi^miSDE-A 32 31 462 ; ^#^S.l^^«5g^l£tS 
S-^i^CP^LTd. N.Miyaura, T. YanagiS.t/*A. Suzuki , S 
ynthetic Communications 1981. 11, 513^519, K^'y 
S*MtltDE-C-3 930 663, M.J.Sharp. W.Cheng. V.Snie 
ckus, Tetrahedron Letters 1987, 28, 5093 ; G.W.Gra 
y, J.Chem.Soc. Parkin Trans II 1989, 2041S.t/*Mol . C 
ryst.Liq.Cryst. 1989, 172. 165, Mol . Cryst.Liq. Crys 
t. 1991, 204, 43at^*91 ; K#|i»ltffiKEP-A 0 449 01 
5 ; UlS^ti^ffiWO 89/12039 ; mmmmm^ 89/0382 

1 : mmm^finmEP-h o 354 434*^'fci>. 
[003 1] rameu i^ym. zmm^'^'jym. 

mm^^v ^'jymR'(/iism^^'7yi^ym<^^mi. a. 

WeissbergerS.t/"E. C.Taylor (fS^) i^ZX^i^V —X "The 
Chemistry of Heterocyclic Compounds" (^tfW^^^Z 

[0032] iia^y v-;^?-^>m%LT. ^mncoyf^v 



[0033] 9,9'-XbatyyI/>J-l/>i§^#: 
m^t^f^X FeClsSr^fflf P.Kovaci 

c, N.B.Jones, Chem.Ber. 1987 , 87 , 357'-'359 ; M.Wed 
a, T.Abe, H.Awano, Macroraolecules 1992, 25, 5125# 
m) tfzl±mmtm^ N.Saito. T.Kanbara, 

T.Sato, T.Yamamoto. PoIym.Bull. 1993, 30, 285# 

m) i^zm^inh. 

[00 34] mmiz. *%Bflc7)7ifUV-{i:. 

-fi^g, 9' en \iyju:tuymmi^m^' ^mm. . 

i:j\uyy'it^^mWM. m/hVyj^ =^)V^^xy A y 

%^Wkmm. G.W.Ebert, R.D.Rieke, J.Org.Chem. 19 
88 , 53 , 44829#ff3 ) ^.fzlt:::^ "TM ^ 
y ^y%\%{mm. H.Matsumoto, S.Inaba, R.D.Riek 
e, J.Org.Chem. 1983, 48, 840#BS) Srf£fflLT«'&L 

[003 5] ^^jS^S/Ji^nVig (aromatic diboronic a 

cid) mf'^^W^'J^^y^ Ki/c{iJfb-^L7t3^#j^^N^ 
>f H/;J^nVSg(boronic acid){J:. -J"^ h^^WkmL 
M.Miyaura, T.Yanagi, A.Suzuki, Synth . Comraun . 1 
981, 11, 513 ; R.B.Miller, S.Dugar, Organometallics 
1984 , 3 . 1261#M) \izi:y)f) T U y ^^RJt4z X^M 

[0036] "^^Mi^^l^y^y^ (aromatic distannane 
s)l±. mm. J.K.Stille, Angew.Chera.Int.Ed.Engl. 
1986 , 25 , 508^^fSa^7)^D<>'^'^S>'^Ai4M^fflV^T« 

[0 0 37] ^^(^Z. ±.McO'JX^'eit'^mi±. 'JV^ 
:ttfzl±'Jy)l^:^^-Mt^mifZmitT^ . JXV^TCuCI 
zimm. G.Wittig, G.Klar, Liebigs Ann.Chem. 196 
7, 704, 91 ; H.A.Stabb, F, Bunny, Chem. Ber. 1967, 10 
0, 293 ; T.Kaufmann, Angew. Chera. 1974, 86, 321'-'35 
4#3§) l^zX^. tfzli. '^mui , 4~ 'J^\U'{t'^mcom^ 

mm. S.K.Taylor, S.G.Bennett, K.J.Harz, 
L.K.Lashley, J. Org. Chem. 1981, 46. 2190#SS)(cj: 

[00 38] Lt^Lt^t^h. *^B^c/)7^''y 
It. 2,7-z:i'tg'fti9,9'-xent y;l^:tl/>'i§#(*h . 

[0039] ;i<7)X 0 iz. mm. 2,7-i>Vn^-9,9'- 

tm-^Ln^. -(7)j:3t3LT. m^m'stmmiz. m 
m. nm^'itAJi'Tr^ym^'^y'^ vtum^it^^^i^^^y 

^Jl-y ju—h^^^ (B.Schulz, E.Leibnits, Acta Polym 
er 1992, 43, p343 ; B*d^Sa#i¥JP-A 05/178,990) t 

(C.A.Abshire, C.S. Marvel. Makromol . Chem. 19 
61, 44-^46, p388) :^^^'JrV-)Vm'S.^m^LXm 



(12) 



8864 1 



[0040] nzKU V-Ji. mtlf. ^ { I ) coa^<55 

ft I.. 

[004 1] ^Bgi!fecott±Mis±, a*«t<&aco<&fi] 

Mx.it, D.Braun. H.Cherdron, W.Kern, Praktik 
um der makromolekularen organischen Qiemie, SI 3 

JK, Huthig Verlag, Heidelberg, 1979, p87 ffttz 
li, R.J.Young, P.A.Lovell, Introduction to Polymer 
s. Chapman & Hall, London 199U2J; . 

[0042] *3ScO*9Sii:^tt. mtit, L i A 1 H, 
(^Ji.{S\ J.March, Advanced Organic Chemistry, H 
3R. McGraw-Hill, p510#,^) ^UmLXMym^L 

[0043] :^%mcO^V "V— {4. J^P^ ha;US ;t-.-fe: 

[0 044] ^JIBBiO^ry-e— {4. xk^'hn;W = :f-fe 
yxmmt LT. ^ ( I ) co^i551t*fil:;2r#tfrf^Uv 

[0045] :^^m<^nmi,zmLxii. xi^^ nd^ps 

wtfzi,iiEm//tfziin.(o'mM imMmAmttznm 

[0 04 6] ^-ox-^wmi. ^{i) co'mmLmiiL 

[0047] oii/i? ho}i'^:^^-^yxmfmmm, ^fs. 
■iftLx. mh5 omm%iii±<^im.tx\ ttzimm 
mt Lx^ ( I ) cr)mK>mLmiiL^-ttsim&±cot''j 

[0 048] xl/i? hn/US^-feyxWf^ffc LTffiffl-f- 

[0049] n-ox-^w^ii. mi>,zy ^ )i-A(m^ 

x\ ^ (1) <7)mTMLm&i:^-ri>^v-^-^mm-t 

[ 0 0 5 0 ] $ ^> iz:^^mii . 1 om±coMttJi^*-r 
Ji(7)iJ--^< i; ^ 1 «3&^*»Bjco iai2UitfO*°y-7-S:* 

/tt.iimmmRvvtrzimWiixmx'h->x 

[00 5 1] ^coXo^j:.^^ hrJjU^^-tyxmm.^ 



-mmii. mtll. *ll«iWS 4,539.507S.t/*ll# 
fFUS 5A51,emz9m^tlX^-^t . .-JtUV-Sr-^tfXU- 
^'bD;W5;t^-fe>'XSg«. lli^#i^tlJ»0 9 

0/13148 ^7ti4a:)'N*i^iiiP.EP-A 0, 443,86Ucie«$iX 

[0052] i^xA,{4)is, mmtmmtcormzx.h'^ 

^a;^S^■.•fe>'XJlSr-t•^T■•io'5, m®OiJ'-^< t 

A$ Wf , t >^^(4IE?LaASl>'iETL»3Sil{4 J:^- 
ffi{4. Wi-Jf. Ca. Ms. A U In, Mg/Agf 

-(y=j^j>./mim) X'h-oxi>x\>\ 
[0053] m'pmi.zii., mmii, '^mkmrnLn^n 
commzum^ti^ . i^>&>^>co«^{±i«j:d(c, m 
'¥-mxm/m'?-mmmi,z, ttiiimaamiizmmmx^ 

Jit , t fzimmmm i^zmmax $tit. 

[0054] iEEA^ixfzVM^^ U-^'{±, (PM^titzm 

&<7)^mTTm£m^mLxm^i,z^wrth, ^tii,zx 

[0055] ^3tcofe{4, mc^mt L.x^mthit'^ 
mzx-oxm^^\^m><, 
[0056] xi/j? h n;P5 y:^mm.\t. mui. 

yy\ m*T^xrp-f, ^-^ ymj^±mM:ii-/y"y 
-[zmm^fih. 

[00 57] *^B^{±, m'commm'.zX'oxmm^fi 
hi)K &:fcr>mmmi<zi.'yxm&^fih ijcr>xt,if£\^. 

[00 58] 
[W6^J] 

[0059] 

mmmi ] 

2,7-£/7'0^:-9, 9' -X t°ah"7;U:tl/>"«-&j3S; 
-Jx.^)V:r.~^lV (15nil) '^^^-i^'^J^Wl^yM (0. 
72g,20mmol) ^.f^a-yoth'^x::::;!^ {5.1ml,20ininol) 
Lt^c^' U --V-^l^fe^S: . ( ®««?S4'-C ) m 
if Loo. |g^>''x^;l^x-7";p (lOOml) ^cr,2J-i^ 
-:fu=^-^i^y)V^Vyy (10.0g,29.6in)nol) <7)»»5g 

i^i,z3mmmm^-^fz. -m<%&m. mf^ttzmi^m 
^irsL. ^i^^-r-ii-ximi-tz. rsijt7tv^':t-i''> 

** (250inl) 4><0ii-ft;r>'^-'>A (15g) 

<7)^§ISTliD7j<^^»L7t„ f5;mra«. wmLfz9- (2-t:- 
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$g«:7;i/^l/y-;P^7KPK (100ml) 4i. m^m 
[0060] JRS : 2J-jyu^'-9,9' -X\z^Xi)zyjV:t 

uyiig (77%) . zmi. THF:fy^k^ ^(fzmn^'^m 

[006 1] iH-NMR (CDCI3, PPm) : 6.73(d=7.63 
Hz,2H,H-l' ,8') ; 6. 84(d, J-1.83Hz,2H,H-l,8) ;7.15(t 
d,J=7.63.1.22Hz,2H,H-2',7') ; 7.41(td,J=7.63,1.22H 
z,2H,H-3\6') ; 7.48(dd.J=:8.24,1.83H2,2H,H-3,6) ; 7. 
67(d, J=8.24,2H;H-4,5) ; 7.85(d, J=7.63,2H,H-4' ,5') . 

[00 62] 

[»M2] 

mk.'J:^'^'^\^^-'r)V (50ml) 
(0.97g,20nimol) h2-y^x:i'^\:^y (6.8ml ,40nuno 

1) v-i>>m&Lfz^^'J^^-)i^^i. mSil^:^^)i^:^ 
—7^/1^ (100ml) xi(j(;y2J--Jt)V^V^i^-9-y)V:^\yJ 

> (i3g,40mmoi) ov»«t^§?g^c. 2mm&.±.x:mymw 

W^\^fz. P^^lLfz^y^-i^^yj-^^W^. (250m 

1) ^(7:>mtTy'^=^^j^ (i5g) <DmwL^xM7\^^mL 

fz. immk. ffMLf^9- {2-\iy3,:^^))V) ~2J-J 
A}V^V^i^-9-y)V:^\y/-)V^m3\P^&L. 7j<Ti5fe 

?*L. mm^Lfz. mm:Km\^zm\^x\t. mmLtzy 

)V:^VJ-)V^7mm (lOOml) fSJSM ( 3^iS) 
Ltz. 

[0 0 6 3] JKS : 2J-zyij}V^h^i^-9^' -X\^u\L 

y)V^\yyib.u (82%) . ^fili^h^z^ 3L^y-)Vt^ 

[0 0 64] ^H-NMR (CDCI3. PPm) : 1.30(t,J=7. 
12Hz,6H.XXt-;1^-CH3) ; 4.27(q, J=7. 12Hz,4H,XXt^;1/ 
-CH2) ; 6.68(d,J=7.63,2H,H-l',8') ; 7.11(td, J=7.48, 
1.22Hz,2H,H-2',7') ; 7.40(td, J=7.48, 1.22Hz,4H,H-l, 
8,3'. 6') ; 7. 89(dt,J=7. 63.0.92Hz, 2H;H-4', 5') ; 7.94 
(dd,J=7.93,0.6Hz,2H,H-4,5) ;8.12 (dd, J=7.93,1.53H 
z,2H,H-3,6) . 

B 

[0065] 

;KU-2,7-(9,9'-Xb'*ne:7;U:tl/>^)^ W (^^U V— 
1 ) Sr^#S7^^^^0Ni(G)^^$ffi^>i)Yamamoto^S^-j:>i>2,7 

- o ^-9 , 9 ' ~X b'n >^;l-:t I- X^Dfi-^ 
[^tl 5] 




r;^n>T. f^JlTHF (30ml) 4^^7)2, 7- i^ya ^-9, 
9'-X\^u\:y)Vitl^> (1.517g) <?Ojf?g&MiiL. 60 

°ct-«L7^Co mm^'k. imn.m'cnmkTHF (20 

ml) 4'^Ni(cod)2 (825ffig) . 2,2'-t:*b'U v^/P (470m 
g) S.m,5-S/^n:tiJ^^i^'xy (COD : 0.4ml) CO^ 

S[^i^?^4^^3. \m.%m'xmAi^zmwLfz. s^iinii 

^^^^i^zemwmmrrmm^^. m\^xmmznmL 
fz. *v^t^uv-^ps§ir5at. THF. mumm7\^ 
x'smLfz. 

[0066] 9 uuit^}VJ^ (200ml ) X^\^^h Zti^Z 

^uyxm\^^hz.h\^zxy)m%'^mxhh) . z.ti^ 

xf-l/y5>*T$VE»KrR^ (TV^^rrpHSr?- 
8^ip®L/::7j<v§vST3[iI. pusxim) ^hz.}i{z 
j^OftMb. MV^T#iSig^7j<T-maL/^vr. ^M^ou 
7}^/l^i.?tf«S:10ral^T^^$-tt. m^^X:^^ J-)V (70 
ml) ^fi§Tt-|>^:hic:J:D4^°U'7-S:iMS$-y:3^^o #fe 
Kfz^^')^-^±. n^^^^xfx^-^fz. 

[0 0 67] iH-NMR (CDCI3, PPm) : 6.63-6.68(2 
H,H-1,8) ; 6.71-6.75(2H.H-r,8') ; 7. 00-7. 10(2H,H- 
2', 7') ; 7.21-7.38(4H,H-3.3\6,6') : 7.59-7.70(2H,H- 
4\5') ; 7.75-7.82(2H:H-4,5). 

[0068] 

immmA ] 

tKU [2.7- (9,9*-Xbub-*y;l/-:tl/-l-'y)-4,4'-t:^:7 
{7);^^}'7—2)^%hfz^cr)2,l—Jyu^- 
9, 9' ~X bn t:':7 ;W:t > ^ 4, 4' - b" x x;l. y.i^ n >lt 

[-11:16] 




THF (25ml) hX::^y-;U (10ml) c7)^M^?%tC. 2,7- 
S/yn^-9,9'-Xbnb'7n:tl^>^ (948mg. 2minol ) b 
^A' -^y :L.:^)V-J^^'CiyW. (483mg,2mmol) '^WML 
fz. MBt* U ^ A 1 '^)V7Wmm ( 20ml ) Sr ^ MZWM L 

Tto ^g'^^&2:M«TT'3l^)fL^. THF (5ml) ^{zmm 
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sA{o) {50rag) ^mtnLfc. 2 4mmmmk. i^t^m^ 

7\cTmifLfz. ^^uu*:;i^A { 100ml) Xi&li^^tt. 

[0 0 6 9] ^H-NMR (CDCI3, pphi) : 6.75-6.85(2 
H) : 6.94(2H,H-1,8) ; 7.05-7.15(2H) ; 7.32-7. 39(2H) ; 
7.42-7.52(8H) ; 7,61-7.68(2H) ; 7.81-7. 87 (2H) ;7.88- 
7.92(2H). 

[0070] 

7t^V-2J-' (9,9'-Xb°ut':7;P:tl-'>^) -^l^y (;KUv 
^nn;^;l^Ap|^(7);i<'y-2.7-(9,9'-xeob-':7;l/:tl/ 

y) -^uycomm (5mg/rai) Sr. i:^t-'ymm±i,zmo 

^tti. Z.cr,Xo(^zLXm^^tifZ7t^V^-y )l^J^cr> 
m^X^::^ h^U (Hitach F4500 hn:i:3felt, 360 

nin'Cffil®)SrilHc*f . ^mmm (i^XJU^sjUM.^<l 
0-*mol/l) 4J<?0;KU^-lcom3KX^^ hJUbhm^^ 

^mLfzt.-tmmO^U'&Sii^yV^^M.fz (Ill# 

[0071] 
[^M^J6] 

[2,7- (9,9'-xenty;^:tl/^l->') -4,4'-b 
y3L:=^Vy)^ (;KUV— 2 ) ±T'c7):7:t h/l/^^^-fey 

^an;^;l/Atti^O;KU [2,7-(9,9'-xeab"y;U;t l-^ 
l/y)-4,4'-b''7a:i~l^y] c7)?f?g (5ing/l) &^^-^y 



SW±tC:1000rpmTXbyn— T--^ y^X^^^o <400nin<7) 

^)^—y^}VM.COWt:^^^h)V (Hitach F4500 
9V^Wtfc. 360nmT«)^ia2(C^. 

(^na7^;l.A4J<10-4raol/l) V-2<r)^^ 

V)Vbh\Mth t. y^ juM.<^m^i±^ ^wmm 

itZ-c (H2#S1) . 
[0 0 72] x]x^ hnX^:T'^-feyx^S 
^un7^;l^A43coaiJg^^#;KUv--c7)^g^iS («JS : 15 
rag/ml ) M^TT\ I TO {Ay-J^K-Wm : 

^xS>|^^::i000rpmT*X byn— X >f y-^XTJSffl L 

^^S^^— '/b (high vacuum vapor deposit ion uni 
t) Mzxi-j9^iX\^X^1^\^fz. 2Xl0-^mbarT\ Ca 
X h U ^yT ( 2mmipi. 230nmj?§ ) 2-. I TO^?. b U v 
rm:^ (right angle) ^^t^^'U ^^-iii^CVX^^ 
5r1$fflLT,^^§*/::o :z<ry^o\^z\.xnhf\SzWm.. 

[121] ^U-2,7- (9.9'-Xbnb*7;U:tV>') 
(;Ky V- 1 ) ±'CcOy^:r b;U5:t^-b>^X(^t[|^fi:^Sr 
*:-ri2lT$>i>o 

[H2 ] U [2,7- (9.9'->?.bn:7;l^b':tl/xi/y ) - 
4,4'-b*7xXl/y) ] (rKUv-2 ) h;^ 
^ ;^'^-b VXcofliM^SmSrS^f UTS) ^ . 
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[01] 




atS [ni&l 



[H2] 



1.2 r 




^ [nml 



(72) ^B8^ 3 - • Hf;l/< >y (72) y - x y ^ 

F-^73i»^^fnll7^^ 65779 F -< ^7 il^P^^fPllx 65719 

32 

(72)^0J^ bvx - y 

F ^ a^P^^ftllx 65830 ^'jyr 



